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(54) PRODUCTION OF L-BIOPTERIN 

(57)Abstract: 

PURPOSE: To obtain the title compound useful as a precursor of 
(6R)~ tetrahydrobiopterin (remedy for Parkinson's disease) from 
an inexpensive raw material in good yield, by using an alkyl 
(S)-lactate as a starting raw material and passing through several 
novel intermediates. 

CONSTITUTION: An alkyl 2-trityloxypropionate obtained by 
protecting hydroxyl group of alkyl (S)-lactate with trityl group (Tr), 
e.g., a novel substance expressed by formula II is reduced to give 
a novel (S)-compound expressed by formula III, which is then 
oxidized to afford a novel (S)-compound expressed by formula IV. 
Then the (S)-compound expressed by formula IV is treated with 
2-furyl metal compound to provide a novel (1 S,2S)-compound 
expressed by formula V, which is then oxidized and hydrolyzed to 
give a novel substance expressed by formula VII. The compound 
expressed by formula VII is reduced to afford a novel substance «»*<«• 
expressed by formula VIII, which is then acylated and oxidized to 
afford a novel substance expressed by formula X. Then the 
compound expressed by formula X is treated with 

phenylhydrazine, which is then condensed with 3,5,6-triaminopyrimizine and oxidized and further 
deacylated to advantageously provide the aimed compound expressed by formula XI. 
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B«SBi«(t». SEffit 1 / 0**t"N5 
an L . g^Sx^^i^-c2ilttttJL7t. **» 

5-5 o oiKo^tass, mnmm.m-Mmm 

2 0 0 T g£ 8> L. EK*> fiW*tg*«-500 

SESi «E«88> S!SlC"-^-r>5 o o ^ 
* »n * T « f* L . h 'J *• a- If a 

7 <t P 3 1. 5?(0.113«>)iPf LftS, F 



*t*SSE«EESffiL.*cfitt#<»<!:l.T2 2 6 S> 
■ ( 0.628*a-)©2- h i) f t '//n i?* 

x 8 i f a- i il t (K*7 0.54 ). ^fflfito 
f*K*SEOt n * -f PjifiALT 

W4fci0»»r»K-?:O-95:-^l # a- * 7 i 
^"■» f / ? 7< - : 
= 1 0 : 1 ) T # <B ft Si L . SO H * © £ 15 K 
ffi u> ft . 

rig 4 1.5690, CcOjjj 4 -3 2.4° ( c = 1.4 4 , CHCZj ). 

NMB (60MBz) 3(CDCZj) 0.9 8 ( t , 3 H . J = 6 Hz ) . 

1.22(d,3H,J = 6Hz). 5.53(q.2H,J = 6Hz). 

3.98 (q . 1H , J = 6Ha), 7. 0 — 7. 5(0,153): 
IB (film) 29 80. 1 7 4 3. 1 4 4 0. 1 1 8 0, 1 0 82. 

6 9 8cm- 1 : 
TiMftVf C2tBitQs : 

m mm c , 79.9 7 : b , 4.71 * 

XMtt C , 7 9.9 3 : H , 6.66* 



TLC (Klsselgel 60F254 I 9 ° a * A- A/-N. 

5/1 , UV , 'J ij ?7"y»lft ) R f =a6 2 

2 2 - M) f + - 1 - ^b/V 

- a- OTr 

2 0 0 7 ( 0. 5 5 6 * A- ) 31 - T A- 2 0 0 »!tC 

1 5.0 ? ( 1 3 9 5**) fcx-T-A-3 0 Oi/KH 

®T4 D^Hftffoa. * 1 5 1 0* NOOH 

* ® » 1 5 «/ , *10«^S:IR^toi.. IKI* 

«E»ar « * mm Lit, m bn±me.^m 

jltfti 1 4 2 P £ -v * -y >- ■ fttlf*. ( 800 
«tf/8 0 at ) ffiffiIf>S*gfi<bL.1 1 2 



t£ # IS & 4 # Jt . -^*SS<te««iSEEi»«U 
a0>O*fiS*Bt. t TLC J: 

( Kleselgel 6 0 F25< , 9 a A-A ' ~--*V~s= 5:1) 

T 2 & & b i k C b & & #> b 1t it )t> -y V * 

yyu*7A^n^h/97-f-( 8102 : 7 0 0 ?, 

^ o o # * i :^#i>->'=lo:i)T^)BfflSS 
L2 15f oa»«!ti»it;. -S- St 1 55? (IR 
* : 7 4. 5 * ) 

mp. 1 0 6-1 0 8°, ia^l* + 2 2.8" ( c = 1.1 0 , CBCiSs). 
NMB (6 0MHz) a (CDC/5) 0.9 i (d , 2 H . J=6Hz)i 
1.70 (bs . 1 H), 5.02 (t ,2H , J = 4Hz), 160 

(b.2h) : 

IB (KBr ) 5490. 5 0 7 0. 1 49 2. 1 44 8. 1 2 1 5, 
1 0 68. 1 0 5 0. 7 62. 7 0 0 : 

Jt * 9t Vf C22B22O2 : 

C , 8 2.9 8 : B . 6.97* 
C , 8 2.6 9 : H , 6.9 8 * 



»DB¥ 1-221380 (9) 

TLC ( Kleselgel 6 0 F254 : ^ n n * A- A : -v + K" x= 

5 : 1 , ov . u y y»lfe ) B f =a5 5 

* * 5 2 - h U f- A- * * f ^ ° + - A- 

OTr 
^CHO 

t # y 1 * ^ o H n a 2 ? ( a n 3 * ) 

tSEfftffifb^ f-fx2 5 0 « K jg » L , F ? -1 

BaTCiSft^ f vxi OJiKMLtSS 
y ,i a- * a * * y f 2 I8f ( a 2 7 9 **) t 
-54~-57COWt2 Lft. iK^ 

T 2 - I- 9 A- jfr + V - 1 - * u .* S - *, 35.0 
7 ( an 0*^ ) tK»Sft> f 1 2 0 ft 

t © « B ® S T 1 5 # Rfl St # L . h >J x if- a- T 

* ^8 l4K4-60~-50COlfflT15»Slt 

itu, ^aiT5^wa»a. »» *** l 



1ST 4 5ft!»«ff L, gl5S**1 0 0 f 
-sfiluL, « {b > f i- v 1 o o 

iu! tr » a u ?t . *i»t*b-a-tfi»*«* 
1 5 o»itSfr L, «S7k«K-^^*->">^rc 

»««E»S3L.Jt. ffl 7t X ft 0 <* U: f V * 
yA#5A^OT|-/77''(-( S102 : 1 2 0 9 , 
^ b b ii> a* j* :^*u->'=io:i)T®^'M'2 
©«f©fi2#*K?*L.Jt8c, + 1T >- 4 0 0 ni £ 
JBIILl 7. 5 f (DSttfefiti/t. IKf 

# 8t 2 9. 7 ? («2JE8 5.5* ). 

mp. 1O2-105C, Ca3g 4 -14.4° ( c = 1.14 . CBCis). 

NUB(60MBz) <J (CDCZs) 1. 1 8 ( d , 5 H . J = 7 Hz). 

5.8 8 (dq , 1 H , J =7 Hz , J'= 4 Hz ), 6.9~7. 6 (m . 

15H), 8.65(d,1B,d,1H ,J=4Hz )» 
IB (nujole) J 0 6 0. 1 7 5 0. 1 49 0, 1 0 8 0. 6 7 8ca- 1 : 



Tt % 9t Vf C22H20O2 : 

SSSffi C , 855 1 : H . 6.574 

nmm. C . 8 5.59 :H . 421* 
TLC (Kleselgel 6 0 F25< I ^tty :Mif"*= 

1 0 : 2 . wv . u u -fT*mm.& ) B f = a6o 
%mm 4 ds,2s)-i-(2- 7 >)*) - 2 - 

h 1 - ? a s — a, 

OTr 



75/i<0Mi0f«t*) THF 1 0 0 

»* K ig S¥ L . h*7>fT-f^r«T-4 0tiT^ 

at-Jt. 7*'ysi«Ti 5 4u d - ? a- 

ij * A -n (SSE6 0. 0»«{ a0 9 2 *A') 

t-40~-55WlST1 0 #ftfi T « T L Jt . 

S * - 4 0C*t,-2 0CK1#«, BiS 
Kt4«lia«ff L, WK - 5 0 CMTtf /tat 
-cjj>ib. ;?BA7- 1 f = c>A'f>':/a#'*i'i-'* 



2 4. 1 9 ( 10?3*A ) iEJl-s + tV 1 2 0 
«fC»J!*LT-«2~-50C©M-ei 5 # M T 
ST Lit, -6 5CT1*M»#»2 - Mlf 
A-* + -yyn-*^--^2ao? ( 0. 0 8 9 * A- ) 

£ 82; 8f> THF 1 o owk:»»l-65~-68t;o 
fffl T 1 5»Ht«Tl!t. £ © ft 2 BS DO r 1 0 
CUiflJ*, gBffi* 2 0 0 «OB2Ig 
a*1"^£ILit. *«« * #1S8&. ftSex?- 
a- 2 o o »«T»lii Lit. •gr#L.7fc*«t/»*7K 
2 0 OK, @ » fi If *: 2 0 0 M . * 2 0 0 *i . 
«S»***2 0 0 ne-?m&.m»Lfe7i;ffi.8i-*f 

7A^n-=rh^77'(-(*7^: Nucleosil 
5 0 - 5 , 4 6 x 1 5 0% , «3 : 1. 2 K/nin . »fl£ : 

# -r v :S|if*-=io:i ,uv( 2 5 4„)St 



RIB ¥1-221380 (10) 

£SynTA-3-A-©3Ej«J£l:3:6 : 1 T S> "O 7e ,, 

£fti-y|)**'**7A^»' >• ? 7 <f - 
( si02 :H0?,^ J ?ty:iaxf>=20 
: 1 )T2HSL, 9 5*d.e. y±©7?^ 
•/sxitiM, 8 5Hd.e.KiH8 0 K 
Lt-tOl Anti - Syu ft 1 >f* 1 M * 7. 6 0? 

ADtl T a- = - a-© 7 5 *"C*C>7t, 

7 7 -< - ( sio 2 : 5 o ffi . * * y : mm x ?■ 
a- = 1 o : 1 )T^-iefH©*?5CJ7t. 

n£ 5 1.5 9 4 6, CoO" + 4 a4 ° C c = 4 • CHC/J ) • 
NMR ( 2 0 0UHz) .5 (CDC/s) 1.03 (d , 3 B , J = 6 
Bz). 2. 1 ~2-5 ( b . 1 H), 5.69(d, 1H ,J = 3Hz), 
19 4 (dq . 1 H , J =6 Hz . J'=3Bz ). 6. 1 0 ( d , 1 B , 
J=5Hz). 4.2 5 (dd . 1 H , J = 3Hz . J'=2Hz ). 
7. 2~7. 6 (m . 1 6H ) : 
IB (film) 3 4 60.3070.1490,1450.1148,1065 



7 0 5cm"' : 

•7C St «■ #f C26HJ405 : 

a Sft (1 C . 8 1.2 2 : H , 6.29* 

mm a c . 8 1.1 6:h , 4.1 7* 

TLC (Kieselgel 6 0 F 2 54 , # * V ! ft IS If A- = 

1 o : 3 ,uv, i) x*i)^ryai6) B f = 0.4 0 

* m 9 1 5 1 - ( 2 , 5 - i> K F a - 2 , 5 - *S t 

t t V - 2 ■ 7 J * ) - 2 - H f 

^ * * ■> - 1 - / n ->V - a- 

1 - ( 2 - 7 ij ^) - 2 - M)f + 
■I -T-o^y-A-2 0. Of (a052*^)«r/ 

* 7 - A- 2 0 0 KKSSL. 3 4. 0 9 ( a 5 2 1 

St - 5 6 tlTftSlLft. 9.20? (1058 

* a- ) ©*S*> 9 J 1 a* 9 2«/(C«f»L-C 1 
B# M T « T L * . BItt 1 5 5> ftfl fll L * » 

» » t e* * i, . sit < 5 # m « » l *t . * « 



: mm x a- ( 2 : 1 ) fiffi Kg» L, ift*T 

A- i 7- * 7 A ( AZ203 1 2 0 f ,-.+ ty)iiL 

K*9 4 *r»Jtfettfflffl#:%i:LT2 1. 7 ? 
0'7> f n 7 7 y i # ft . * ft * «J 

it'7e fB7 7 yI102,4fi:o> h * as © 

EIS]©)*^1CI4 lIO'77^?u*'-OS 

# % T * £ . -tLt TLC ( Kiaselgel 6 QF254 , 

^■onrfiA'A :Bfc»xy-A-=io:i, ov , 5 y 

* 'J T-T-^ase ) ± t R f = a5?ia47K:Hf 
#©2*>Ss't-fr4;l£. 

NMB(20QMHz) a (CDCZs ) 19 0. 1.0 0. 1.0 5 
( three d . J = 6 Hz ). Z5 0 ( b . 1 H). 2.91. Z9 7. 
5.0 2. 5.04(four a . 3H). 5.2 9. 5.37(two a , 
5H). S.8~4.0 (m . 1 H), 4.0~4.2 ( m , 1 B ). 5.18., 
5.5 5 (.two a , 1 H). 5.5~5-8 ( m . 1 H ). 5.8~6.0 
(i,1H) 



-896- 



IB (film) 5 5 0 0. 2 9 5 0, 1U5> 10 6 0. 1 02 0, 
7 0 5«- 1 

* V -f \ - 2 - xy y£ y y - X - 




1 - ( 2.S - 'S * V n - 2,5 - 'S * t * V - 

^* y — a- 2 a 2 f ( aoi5* * ) t tbf 200 

atK&M L> *2 OKSffp - frfiy^** 

>- st 1. 0 ,5 7 ( aoo<**) iiATgflTi5 
IS M K J5 S -8" * . RE«*x-t-^i 0 On^T 

1 0 0 «<, 1 0 0 « T« L. 
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a t (• ^ 7 7 << - ( Si0 2 :i50»,^«»**i) 
H-C1 6-9 f O? * fp « X - 

mp. 1 7 3 - 1 7 4 C 

NMH ( 2 0 0 MHz ) S ( CDsOD+CDCZj ) * 1.2 Ox 
1.2 5 ( twod . JH . J =6 Hz). 4.2 8 (m , 1 H), 4.5 7 
(d,1H,J=5Hz), 4.66 (b . 1 B ). 5.6 2. 6.09 
(two s, IB), 6.06 (d . 1 H , J = 1 0 Hz ), 6.9 8 
(m, 1H). 7.2~7.5(», 15H) 

IP (film) 5 3 8 0, 2 9 5 0. 1 6 8 0, 1 4 4 0. 1 1 2 0. 
1 0 6 0, 7 OOcffl-' 

TLC ( Kleselgel 6 0 F254 ,^on**A : SfcK X f- 

* = 1 o : 1 . uv . 'Jyt^f/SIfi) 
B f = a 4 8 R tf a A 2 K m * # © * * v h . 
7C X » tfr c 24 H 5 404 : 

lltl C,7 7. 98:H, 6.04 * 



nmm c , 77.9 4 : h . 5.9 7* 



OTr /)H 



HO 

2,3 - * r * + v - 6 - h »; * * * >/ ~. -f 

\ - 2 - I 7 i?5 / - ^ • 4 • » 1i»f 

( ao4i**) *>^y-^3 0 o K * ® iS 
* l . aiTttfta 1 * y <r a • 7**0*1 6.0 

f ( 0.045**-) * to £® « L, 7t . * c itn ft 
»«fC*»T**^fc*<'*^ h U 9 A 3. 2 0 ? 

(ao85**)sr2o»ia-raiA.7t. 1 5 # nn 

titftlk^mm-k * 7 4 t- P i§ L , F ffi * * E * 
lit. 2S«K*5 0^*«D^.TftSexf-A- 
2 0 0iKT2®»iiJL. ® btl*t*i®!BZ mft 

1 0 o^-rst»«**«s^^*->CA 
TtE»n»Eisu 6. 6 ? © t- 



K - ffi * & 5 , SiltSIItitULKRO 
7tf*ftOIfiH(t. * ft -fr % It TLC 

( Kleselgel 6 0 F254 : Et 2 0 O * I UV , V X * V 
) ±TB f = a58ia20Kt4!!# 

O T 2 spot tiT.f>H:«-|BLT. -t tl 

•fit NMB . IB »flr*fj-PJt. 

(6 fit ft ft * : NUB ( 2 0 0 MHz ) » ( CDCts ) 
1.0 2 (d . 5H ,J = 6Hz). £4-5.1 (b, 1 H ). Z7 5 
(bd,1B). 3.0 0 (bs . 2 H ), 5.6 3 ( b , 1 H ). 3.90 
Cm , 2H). 4.1 5 ( t . 1 H . J = 6Hz ). 5.2 4 ( t , 1 H. 
J=8Hz), 5.6 7 (dt , 1 H , J = 8Hz . J<=4 Hz ), 7.1 
-7.6 (m , 1 5H) 

IB (film) 3 4 2 0. 3 0 6 0. 1 4 9 0. 1 4 4 5. 1 06 0. 
1 0 1 0, 9 1 0, 7 0 0o»-' 

TLC ( Kleselgel 6 0 F254 : Et20 ;OV,lJy*iJ ■? T V 

m ) B f = a 3 s 



ft % ft U ft * : NMH ( 2 0 OMBz ) t (CDC/s) 

0.98(d,3B,J=6Hz), Z4 — 2.9 (b,3H), 16 2 
(b,1B), S8— 4.3 (b , 5S), 5.1 0 ( t . 1 H , J = 
8Hz), 5.6 5 (dt , 1 a , J = 8 Hz , J'=4Hz ), 7.2—7.6 

0 . 1 5H) 

IB (film) 5 4 0 0, 2 9 4 0, 1 4 9 0, 1 4 4 5, 1 0 70, 

1 0 2 0. 7 0 5 cm -1 

TLC ( Kiaaalgel 6 0F254 I Et20 I UV . >J X * ) /f 

vg? ) B f = 0.2 0 
«i8 1,4,5- UTtH'i'-i-H 
tf-A-d'+y-vT'h - 2 - xv 




ffl 6 - h <J if a- t"]- - 2 - x v - 1 . 

4,5- hi;*-* i5.4?(ao38*^)*t?i; 

■^^ 2 0 0 ««K«»t, tixK»#:g1=K6 0»i« 



£Hlf!¥ 1-221380 (12) 

*5 a *t % m x_mm * <?- * 2 o o«<T2iiffl 
L*. »2«.5g©«»*, *, e 

JfDBW*. *. fi«*8*# 8 o ^T«Rft» 
L. f*ATIE*L*E«»L 

t h f 7 y -1 - ( sio 2 :3ao?,"-*fy:ii 
it>=ic:2 ) t»8{SlLI$e 0 * T 
1 6.1 f © i- i;r-fe^^***fettffl»tt*i: 

Lt15*. * a it TLC ( Kieselgel 6 0F254 , -» * 
■fv:B^S3i^' ,l '=lo:3, 2@Sg|: uv , U 

■s * 0 ) ±TE r = a.44<ta.59 k 

|?tt02^*'^ h -4 A Jt . t H # JSI ffi *l 
Lt-th-fJiNUE, ir 5: ft o 7t . 
ISffittStt*: 8 7 C . NUB (200 MHz) a 

(CDC/O a88 (d . JB , J=6Bz). 1.8 8, 1.9 6, 
2.0 6(thiea 3.9H), i 6 8 ( dq , 1 H , J = 4 Hz , 



J' = 6Hz ), 4.6 4 (ddq , 1 H , J = 7 Hz , J'= 4 Hz , 
J /r =1.5Hz ), 4.9 9 ( dd , 1 H , J =7 Hz , J'=4 Hz ), 
5.3 4 ( dd , 1 H . J=1 1 Hz , J ^=1.5 Hz ), 5.6 7 ( dd , 
1 H , J = 1 1 Hz , J<=4Hz ), S5 6 (dd , 1 H , J =7 Hz . 
J'=1 1Hz). 7.2-7.6 (m . 1 5H ) 

IB (film) 3 0 4 0, 1 7 4 0, 1 4 4 5, 1 3 7 0. 1 2 2 0, 
1 0 2 5, 7 0 5 cm"' 

TLC ( Kieselgel 6 0F254 : •*» * ■* > ■ ft® x f~ » = 
1 o: 3 : 2 @S$! , UV. i|y*']/f>'Sie) 
R f = a 4 4 

<£ S tt ft « * : NMB ( 2 0 0 MHz ) d ( CDC/5 ) 0.9 8 
( d , 3H , J = 6Hz ), 2.4-2.9 (b , 3H), 3.62(b, 
1H), 3.8-4.3 (b , 3H ). 5.1 0(t , 1B ,J = 8Hz), 
5.6 5 (dt , 1 H , J =8 Hz , J' = 4Hz ), 7. 2— 7. 6 ( m , 15 

B ) 

IB (film) 3 4 0 0, 2 9 4 0. 1 4 9 0. 1 44 5. 1 0 7 0. 
1 02 0. 7 0 5 cm"' 



TLC (Kieselgel 6OF254 ;^*ty : itSlf * = 
10:5: 21153 , U7 , >) ^fXSlfi ) 

B f = 0. 3 9 




1,4.5 - h ')T-fcb*-V- 6 - b ') 1- » * * 
- 2 - xy 1i0f(aD25*^)t:« 
{fc>?-uv2 6Q**K:g»L.. rM74xS 

r-6oc-iTi*aL^ft, * / ^ *• 1 m ra ?fc 

TLC ( Kieselgel 6 OF254 : * ^ : B£ ® * ^ a- 
= 10:3, 'J 'J / ?/Ilft) tRB»7 

tiisiei^T - « ocri 8«*©^>^a-^ 

f*»i. ft»i©*lAtgilT1 4BS 



ifti -y i) * ('a- * 7 h if 7 7 H - 

( si02 :i5oy,^Dnif.Ai->^on**i : g£ 

axt ^ = 1 o : 1 ) -e # m ft si l ® n feteffl fa 

dtSHTil 4 r O 2,5 - >S r * t * 'S - 4 
- e ra*-y-ty?-±-ju%W.%9 7 * T # Tt. 
NMB (60 MHz } & ( CDC .4 3 ) 1. 3 0. 1. 3 8 ( two d . 3H . 

J = 6 Hz ). Z.0 4. 2.0 9, 2.1 6 ( three s . <5 H K 5-2 

-3.8 (b , 1 H ), 3.9-4.4 ( b , 1 H ), 4.9-5.4 (m . 

2 H ) » 9. 6 5 ( s . 1 H ) 
IB ( film) 3 4 5 0. 2 9 8 0. 1 7 4 0. 1 3 7 0. 1 2 3 0. 

1 0 5 0 m-' 

TLC (Kieselgel 6 0 Fj54 : ? ™ a * A- A : gfc Sr ^ 7*- 

*.= 1 o : 2 : ilvt^fyaifi) B f = o. 2 5 
tlflio / - f * / f ') y 




2.3 - > II T *t *■ 4 " K p n * J/ 7* a -* 

PS* 5 0«/iT«Ej|)SL- B LtB 
KZFM Lit. cJii^^S*?^"^ 
h ^ 7 7 -( — ( Dowex 1 X8 , 2 0 X4ai, a 1 5 N 4» 
87/t = M 0) ) T # US ffi *1 L 7t ,, £ 

-f*^X')>'CD77^->HX*1 OO^tr 

»«L, frrrJ**^7k 2 0 0 k« , i^->50 
T St * L ft . » ^iift#fi@<***ft!S7)<® 
tt(*:*»=io:2)«ia 0 0 *i KM » mm 
g^HfT-iltPlLft. «T Hi L ft » * 
* S 5 ifi L . ?%■ tK 5 0 sicf > i^y-A-3 0»t<TSt 

Lt«$ 5 2 * T 1. 4 6 t <D L - * * 
V X ft » ft . 
mp. > 3 0 0 C. Ca}J' - 6 4.6" ( 0 = a2 . ai N BCZ) 
NUB E 2 0 0 Ifflj ) 3 (3NDC/) 1.18(d.3H,J = 
6Bz), 4.2 3(q,1H,J = 5Hz). 4.93(d,1H, 
J=5Bz ), 8.9 6 ( e , 1 B ) 



H r„1f 1-221380 (13) 
- a- 4. 2 2 ? ( aot?**) ft/^y-A-42 
■<Kg»L7i = ^t h*7 >j y z 3 ok ( ao 2 1 

* iftiSfiT 1 RHSE»> >*y-A- 

3 6 D«4llBtT#Ri, - -f P«t*7T'( 
h h H 1 H 6 9 ( 1D 0 2 6 tA- ) <fc ft 8? 

h U « i. 5 *W* 5. ? 6 7 ( 0. 0 4 2 * A- ) * 
7k 1 4 on/lciBflB-S-tfr-CJra^.iK^'T 3.5.6- h 
i) 7 (V tf 'I i '7 ; - * ■ t * 7 1 - K 30? 
( 0. 0 2 2 * a- ) 5-7JC2 6 0 zlKBm-Z -ZXMX. 
ft . 7A- 3 -ytS58 5 5-4 0CT2 A ft K EL 
f5 3 * ft . 8!.ftfci>5fi»RK3!>ilt11.5 
? (ao9t*A.)^y^/-A-i 4 0 ^ sc is » 

u 4 0 7)Mt«Tu. 1 » » a » a . 

tifi H I- ') 7 i*iSffi*llI!A-C«*0 3 

Bit £ 5 JS S £ 5 0 »! 4 T * J8 I, ft . tftfty^ 

y - A- 7 0Kf*7jP^T^* = T7)c1 0 OKftTJfl 

its 0 ct 1 EHH S B « * * . ?F@tei*iP* 

IB (KBr ) 3 2 5 0. 2 7 9 0. 1 6 8 5, 1 5 3 5, 1 48 0, 
136 5. 1285, 112 5. 105 5. 88 0. 820 cm"' 
3? m 91 1 1 2-xh7tFotl , 7=A-d-^-i'7* 

OTBP 

<£ -Ulif * 1 D4. 0 7 ( 0. 8 8 1 * A- ) tie 
il«)k^f i/y 3 0 0 »«K8SL, UE2.5 
■ ;t rmfjys 10 » (a976*A-)ttr 

! '7 s 7 a "« 7 - ^iy****-KOO 

s- ( aoo4«*) *»;Ls»Tif*RrE«-tfft. 

RE « 4- fi*0 fi » 7k 5 0 t f - S 770 L. *«» 
EIBLT95)fl*IS«»10nMt2 0 9 

<d mm* \- ? AosiTfiEig l 15 4.1 

7 (a763*A^)©2-7 1 h7tPne7=A- 

* * -y 7* a t? * yjif A.**ftSI«*i Lt 



mt. ( « * 8 4. 5 * ) 
bp(1 «Hg) : 8 4-8 8t : n§ 2 1.4 5 4 2 
NUB (60 MHz ) a ( CDCAs ) I 1.2 8, 1. 4 0 ( two t . 
5B,J=6Hz). 1.45(d.SB,J=6HzK 1.5-2.1 
(b,6B). 5.2-4.0 (b, 2 H) v 4.20(m,5H). 4.6 8 

IB (film) : 2 9 50. 1 7 50. 1 4 5 0. 1 2 70. 1 200. 
1 1 5 0. 1 02 2. 9 85 est-' 

Ci»HiaO< : 
aSStt C,5 9.5 6 :B.a9 8* 
c . 59.02 :b . ass* 

TLC ( Kieselgal 6 0 F?5< : - * "T :»* I ''* = 
1 0 : 2 ) B f =15 2 

y B ^x- 1 - * y 



ft IS ¥1-221380 (14) 

1,5 - 'J t T ^ 5 6.0 ? ( 0. 4 6 7 * A- ) SS£ 
$ THF 6 4 ObjSKSPL. T*^y?MT h* 
7^T-(^»-C-5 1CK*8U 5 M n - 
A-N*-tf-J'»}R 5 2 5 «i*( aiB8 
**) t 8 O^ffltlTL*. - 50--40C 
T 1 SHUffLfeSit- 7 0 :ttsiL2 
- X (• 7 e f n iJJiA^^y/n 

A- 9 5.5 ? ( 11173**) 5 0 0 

«/ K ® flf L T 4 0»HTITL)t. ft » T 1 

L*. glSStftSlfcT^^f a* 4 0 0 «« 
4"^fiEiDL. * » * * - ^ 

a- 2 0 o «« t ft tB L ft . -frto-a-ft*«»*7}c 
(2oo»i<x2). aw*«*(200«<xi)-rjigft 



f*,*) 310j : 1. 5 k? . 

+ K- y '. ftSif * = 10:1 ) T»»fl* I 

9 2.0 f 0*e»«»tLT1 - ( 1-3 - * + 
T ^. 2 -^w)-2-7-h?tro^7=A- 

* * V 7* b y - 1 - ^i#t(R$8 5*). 
ng 2 1.5 5 7 8 

NMB ( 6 0UHz) * (CDCZs) : 1. 4 0 . 1. 4 5 ( two d . 5B , 
J=8Hz). 1.5-1.8 (b , 6H). 1.9-2.7 (m, 4H). 
2.9-4.0 (m , 4H). 4.2-4.9 (m>5H). 
IB (film) 1 2 94 0. 1 7 1 0. 1 4 58. 1 2 0 0. 1 1 2 5. 

1 0 50. 9 7 0 CST' 

it *7>fr C12B20O3S2 : 

aSSil C,5 2.15:H,7.29* 

mmm c . 52.20 :b , 7.20* 

TLC (Kieselgal 4 0F254 : ^ : fta x ^ A ' = 

10:2) B f = 1 5 5 



15 1 - ( 1 . 3 - y 9- T y - 2 - A » ) 

>- BO 

1 - ( 1.3-^y-Ty-2-^^) -2-7* 
(• 7 t f o i? 7 - * * * ^ 0 ^ - 1 - * ^ 
92.0 f ( a555*/w)iCg^8?-*: - TBFSffi 
(5:2:4) 9 0 0 * * .1 . 80-90 C-C10 
B*IWK{5S-£!t&. SESiKEa^Lft, IS 
|Kh*iy2 o 0aei1iaJLX&m.m®Lftb 

ttitnm-kftw * ?■ % 0 o^t»wl. * 

( 2 0 0«X1 ), te»lf* (100»«1 ), if. 
( 5 0 0^x5)tifti!tS'L, **I8'/*^ 
OAtKJILft. *ESI«L-t#feiX7tBfte 
5 & 7 ?t'^*-9'>'-ft®i^^fi«(2:1) 
1 8 0 *l t i» If A ftU 2 9. 0 ? © 1 - ( 1.5 
- 'J T T V - 2 - 4 A- ) - 2 - t K'a#-y/n 



4 5*). 

np. ? 1~?2C : Ca)I 5 + 1 1 1-4° (o = 0-7 7 .CBCZj) 
NUB (60MHz) 3 (CDC^s) 1. 4 0 ( d . 3 H . J =8 Hz ) , 
1.9~2.8 (»,4B), Z9~3.6 (m , 3H ), 4.4 1 (a ,1H). 
4,3~4.8 (m . 1 H) 
IB (KBr ) 15 4 8 0, 29 50, 1 4 9 5, 1 42 0, 1 2 62. 

110 5, 91 0 CT" 1 
7C*##T C7H, 2 0 2 S 2 : 

S 5* fit C . 4 3.7 2 : B , 6.29* 
ttmm. C .4168:H,6.25* 
TLC (Kleselgel 6 0F254 : # If V : BfeS* x A- = 

1 0 : 2 ) H f = a 1 9 
HJ6OT14 (1S.2S)-1-(1,5 - >S + 7 * - 2 
. -( A.) / B/«/ - 1,2 - '/t-* 



1? PI ¥1-221380 (15) 

1 - ( 1,3 - i'fTi' - 2 - -(*) - 2 - e 
p o * ^ n ^ v - 1 - 7. 0 P ( 0.089 

a- ) > * J - » ■ 7k mm (10:1 ) Si Qnt 

it. * X ft * t> X 1- UfAiO 0 f ( 1079 
* a- ) * 3 0 # IB T S A L, UHUffoSft 
fS4i* LglTt^fSff LA. £J5ffi*« 
ESUU aSte©W*«*1 0 O^ftJa*.. 
RBiff ( 2 0 0XX 1 ). ^db*a-a(200 
ji« X 2 ) T » ffi L 7t . *«JitjlS7jC«®^^*i' 
MT(EttL«E*BLTafi8fl1 2.9 P * 

:4)45«/.ti>W*Sfl<fcL9. 5 5 fffl«6ft« 
(Sfliift (R*5 4 * ) . *fltl hplc # ¥f 

( ii 7 A : Nucloosll 50-5, 4.6X250%,^* 
-!»-i':^^DnXi»>':Wy7 p ni>'A-TA-3- 
a- = 700:200:100 1«//miii. , 2 5 4«) fcfr^. 



. : 1 r * !> , .^r^^^^^-«!«rt9a?* 
d .e. r*c?7t. ism&ingLft-z-ft t t z s ? 

<(OIK$ti'7^f 1 0 Q * d.e. 

© r 's f- - Ta-3 -^t Hit. 

mp. 9 2-9412: Ca)£ 3 +1 1 - 5 ° (c=1-0? .CHOis). 

NMB ( 2 0 0«Hz) « (CDCZs) : 1.2 6 (d . 3H , J =6 Hz ), 
1.8 2 (bs , 1 H . -OH >, 2.0 7 ( m , 2H ), 2.4 4 ( ba , 
1H , -OH), Z.7~!1 (m.4H), 18 7 ( t . 1 H . J- 
5 Hz ), 4.0 0 (d , 1 H , J = 7 Hz ). 4.0? (b . IB) 

IB ( Film ) : 2 4 3 0. 2 9 2 0, 1 2 20. 1 2 8 0, 1 1 4 0, 
1 0 5 5, 9 1 0, 7 7 5 cm-' 

Tt%»m C7H14O2S2 : 

aSS* C , 4 3.2 8 : B . 7.2 6* 
51 81 fig C , 4 7. 1 7 : H , 7. 1 1 4 
TLC ( Kleselgel 6 0 F254 :^oo*a-a:>#/- 

a-= 8 : 3. 'J y*->i 7"r xss'tft ) B f =o.7i 



2,2,5 - b <i 

y r 7 y - 2 - -i a- ) 



^0 



1-(1,3-->'^T>'-2-^a.)^o-*x 

- 1,2 - * - A- a 7 0 ? ( 0. 0 4 5** ) «,2 

- ✓ > I- * -y -f a ,1 x 3 5 *« SC g M L , 0.0 5? 
( 0. 0 0 0 5 * J- ) ffl '« 7 - Ha-xv^a-^vS 

. *: 2ra £ 7 0"CT3 0»MSJC**/kBE. RE 
«J-i-?*50»!t!ftliL, !8 ffl » S 7f< ( S 0 
«<x 1 ), * ( 5 0*ex 1 ) . sa»*ig*(50a«xl) 
T « & 3fc j% L , fc*ia^/Vyf AtStU 
A . IEa«LT1U23f 02,2,5 • hUf 
A--4 - ( 1.5 - '/f 7^ - 2 ■ -(*) -1,3 

- t? * * y ? ^SrlSftfflttfei Ltlt ( R$ 
9 7. 5 * ) . 



ng" 1.5 28 7, (a)" -1 aa c ( c = 0.9 6 , CMCii ) 

NWB ( 2 0 0MHz) 3 ( CDCZs ) 1. 3 2 ( d , 5 B . J =7 Hz ), 
1.36, 1.51 (two a . 6H), 1.8~2.2(m, 2H). 2.9 0 
(m , 4B). 4.07 (d , 1 H , J=9Bz). 4.2 4 ( dd . 1H, 
J = 9Hz , J'=5Hz ), 4.5 4 (q , 1 B , J = 5Hz ) 

IB (film) 3 0 0 0, 1 4 2 2, 1 38 0, 1 2 50, 1 2 2 0, 
1 0 75, 8 65 on - ' 

jc % ttVi CioH t6 02Ss : 

m m ft C . 51.2 5 : H , 7.74* 

ftmm C , 51.03 :H , 7.57* 
TLC (Kieselgal 6 0F254 ^ * t * '■ ft S x ^ * = 

1 0 : 2 . UV gfe ) B f = 0. 59 
?6 M « 1 6 2.2.5 - h - 1,3-f** 

y?^-4-T^T"th- v 

o 9 

2.2.5 - ► 9 > ^ * " i ~ < 1-5 " >- 
_ 2 - -f a- ) - 1.3 - '^^ * V 7 x HHf 

NWB (4 0MHz) I (CDC£s) 1.25(d,3H,J=7Bz), 
1.60(m,6H), 4.25(d,1B,J = 7Hz, J'=5Bz). 
4.42(q,1B,J = 7Hz), 9.71(d,1H.J = 5Bz) 

IB (film) 1 5 4 4 0. 3 0 0 0. 1 7 5 0, 1 5 7 2, 1 2 1 2, 
1 0 8 5, 8 5 0 cm- 1 

MASS(M/e) : 1 44 (u* ) 

TLC ( Kieselgel 6 0 F254 i?oo**i:>f/- 

A- = 9 : 1 , iJxt^fyBSe) B f = 0.5 7 
H * « 1 7 2.2,5 - h >) * ? * - 1,3 - f * * 
y^v-A-aA-afvSHs^. 

3,5.5 - h 'J > f- A- - 2,4 - y ;* * y 7 X - 
1 - Ta-t*k P 4. 5 5 » ( a0284*A-)4rT 
tt v 1 Q^K&PLJkftT-^a-yxKiglO 

»<ti*5< iinAft. 2o»faatff»-<y/° 

tf ju T a. 3 - a- 2 5"KtSULIIt6iH*S!t 



15 fiB ¥ 1-221380 (16) 

( ai427*A<)*T-fel--h >jA--7k®ffi 

(io:i)i75a<fCiS»L-, R g? * a- -y » a 

4 2. 0 ? ( a 4 2 0 * A- ) t 3 ?ft^ f * < 10 
* - K £ o T 1. 5!$rfl««Tt5!}¥L7tftg;f5« 
L1 5 # !«S fit f¥ L ft . fclttFSilL. x - -f 

a- ( iod«(x 3 ) -cjt%Km.»^^mmi^n 

*«7tc ( 7 0»<x2 ) -rrst^L^TkflS^^*^ 
^A-rse^L-Tt. iSffiafiSLW^fe^-f^ao 
? i ® ±. c ix 1c & it / f ^ * 5 o *t ~c #> 
BU 3 0«<Tffi*8, tfUhMi 7 

a U -S A- ii y A ( 7 a l) ■> A- : 4 D ? ) 4i« 
5*. SftW)R*!SE»«IL,4. 5 5 ? © 2 . 2 , 5 - 

h U / f- a- - 1,3 - >s * * =} > - 4 - t a- r 
k Pt*ft»**iU»il(«l« 6*). 

[O0j*< : - 1 4.2° ( c - a 9 8 , CHCZs ) 

mw. f * 7 i*lmiia7k L*SS. S 3 i§ I- , 
Sit T* h f ( 2 0 w x 2 ) -e t5t » L » 5 s K & 
SEIBLtU ?Offi^fie%*#A. tilt 
J' V tf^A-rt^A^n-r h f 7 7 A — ( S 10 2 : 

jj> D o *>i : / ; / - *= to : 1 ) T 
»B»f » L 2. 9 8 ro«**yli»Xftt'( 

LtfSft(f$5 ?. 5*). 
n£ 4 1.4 3 4 4 ; (ajg 4 + a 2 5° ( c=1.5 6 . CHWi ) 
NMB (60MBZ) a (CD«5) 1. 2 5 ( d , 3 B , J = 7 Hz ) , 

1.3 6, 1.5 7 (two s ,6H), 4.5-4.7 (n, IB). 

4.52 (d , 1 B , J = 4Hz), 9.28(bs,1B) 
IB (film) 5 4 5 0. 5 1 7 0. 5 0 0 0. 2 6 0 0. 1 7 3 0, 

1 3 8 0, 1 2 1 8, 1 09 0, 8 50 em"' 
MASS (M/e) 1 61 (M+1 ) 

TLC ( Kleselgel 6 0 P254 :^on*A-A:>^y- 

a-= 1 0 : 1 ,iJy*i]/fySig) B f = ai 7 



-902- 



18 2.2.5 - )• V * 

t •/ r -fc 1- *> ) - 1.3 - + 

9 9 

0 

2,2,5 - h >; / ^ a- - 1,3 - J *■ * y v - 
l-DA,«vBL\.h Of ( 7. 3 9 i U * * ) 4r 

^ D n * a- a 2 6 x it: g f» i, , * ^ t «Hfc ^ * 

s 1. a 0«l ( 1 i 7 S iJ^rA-)*^ 0 "*-^ 

i §£ t , 7 0 Ct 2 eraRES**. SJBSEt 

Ke*Lt H f 0»H6*-(**»ft. tit 
fc i - * 1 1«K*J*l, 4 *»T, = h n > 

x-x^jg«4r1Q»!BrJn^7t. 3 0 # AS it 
jfSII5«*S!Ell8b I. 4 0 'OSSStlt 

aO - 1.3 - >'^-*y7>-a7 5 7 ( 4. 0 8 

>J * a- ) * ft K 7. 5 »< > «*esa 5 e«iic 

® SI L- , fti* H A14 5 f ( 4.5 9 i M 
A- ) , Sfc«815.5»?(0. 0 5i y * a- ) * an A. 
-C6 0~7 0CT1 2«F(8)SJ5-5*3t. K 15 « 
i«£«LalK Miy(5»ix2 ) ^taX. 
8HIl9)ILt, Slii-f*(5m«2) 
TttWL. *S««J4F#JL*&«ff*iBL-r 
a7?f<offl^s2te*^^. tftt'/J 
*?A^B*c|>^?7-f — ( si02 : 7 o f . -« x 
* y : ft « * ^ a- = 1 o : 1 ) -r#*gf»*!L0.5 4 
for* I- * f * I- yijtefefistt^i Ltflt 
(«»<1<). 

ng< 1.4 3 5 6 I CaOf -67.1° { c = 0.94 . CHCZj ) 
NMH (60MHz) i (CDCZ5 ) 1.2 0 ( d , 3 H . J = 7 Hz ) * 
1.3 6. 1.5 9 (two s , 6H). Z.1 5(s ,3H). 4.3-4.7 

(m , 2H). 4.90 (d , 2B , J=2Bz ) 



1-221380 (17) 

4- ( S102 u?f ,^ + ty:ftSif*=i 0 
: f ) tf»S L. aeoyo-^T/^^^^h 

L "t ft ft ( iR $ 5 9 * ). 
ng* 1.4 7 2 5 : C<X)§ 4 - 1 2 a9° ( o = 1. 4 1 , CHC/j ) 
NMB (6 0MHz) « (CDCZ5) 1.27(d,3B,J = 7Bz). 

1.3 7. 1.5 6 ( two s,6H), 4.4 5 ( m , 2H)> 5.7 5 

(s , 1H) 

IB ( film) 1 3 0 0 0, 2 12 0, 1 6 3 0. 1 3 5 0. 1 2 60, 

1 2 1 0, 1 0 6 0, 8 5 5 cm"' 
TLC (Klesalgel 6OF754 I * If y : Si^f " = 

10:2, y v ■* y ^fxiie ) R f = as 5 

ftMW 19 2,2.5 - fUf*-<- (a-T 
-t^A-^^^T-t^A-) - 1,3 

* * y ? x d*b 

2,2,5- h !) > A- - 4 - ( a - S T / 7 He 

IB (film) : 3 0 0 0, 1 7 5 0. 1 7 3 2, 1 3 7 2, 1 2 2 5, 

1 1 0 0, 1 0 4 0, 8 5 0 em" 1 
7C * mm CoB,«0 5 : 

SSSffli C , 5 5.5 5 ! H , 7.46* 

%mm c , 55.33 : h , 7.32* 

TLC ( Kleaelgel 6 0 F? 5 4 I -n * K" V \ ft » x f- A- = 

10:3 : 'J y ^fySIfi ) R f = as 9 
« i& « 2 0 o/»^!f^^/f 1/ 




2,2.5 - Y >) ST*-* - (.a - T 'ST 

-t a- )-i,5-7*ty5 -s n.20 t (a93 ? U* 

ilflK 1 N • K0B * ® « 0. 5 * » £ 2 # H 1ft L 
ft 8t , 2.4,5 - M T i 7 if 'J { 7 - * 2 8 

®«a20?(a93? >1 i*A-) it*/- 



3 6 K « » 3 -e. >*A^H^-/-2 
iff * 1R k. . 2. 8 * NaOB *S«TpH^a4|CP|K 

L ft ffi -~- ffi ft) L . T*=" >-?iaTI)5«0 
i^iftlf8*ft: X5T a ! 0 t L. 2 b# M 2m » 

siti 8eM2atR*a*ift*R 

o . sc«K-fcA-o-^»5Si. o ? » 0-" 4 y 

aSH-t^D-^*5A^a-T h / 5 7 -< - (-fe 
jv a - * » * 2 2 ? . 4 tf^r^^-yv 
: T >- * ^ T * = 4 : 1 )t#«««Lovrir 

til*T*h^(10iM). ^/-*(I0U). 

« 6 0Ct4B(axgCllL5 i 8 -J O -f V 7" 

Jt ( «* 2 1 • > . 



If Pal ¥1-221380 (18) 

mp. > 3 0 0 C ( ft 2 5 OCTHS!) 

[a]* 1 -1 1 4.7° ( c = a 1 0 . a 1 N NaOB ) 

NUB (60MHz) I (5N DONa ) a 8 5 C d , 3 H , J = 6 Hz), 

1.55, 1.7 0 (two a, 4.8~6-5 ( m , 2 B ). a62 

(8. 1H) 

IB (KBr) 5 4 50. 3 2 5 0. 1 6 82. 1 5 4 0, 1 5 7 5. 

1 2 52. 1 1 0 0. 8 62 cm"' 
5c * # «f C12B15OJN5 : 

SSSIl N , 2 5.2 7 : C . 52.0 0 : H , 5.4 5* 
ItSfltt N , 2 4.6 6 : C . 5 2.1 4 : B , 5.3 5* 
TLC ( Kleselgel 6 0 F254 9 » ° *■ J- ■ * 9 J — 

; T v*^.T*=7:5:a5:UV Sfe )B f = 0.43 

ms«2i i-tf^-^^yv 




-f y^a I;*!**/? Hz 5 1. 0 ■? ( ai 8 4 



i ij * a- ) * 2 0 «S^iS?7kgffi7!t^K:!Ba5-^ 
■ 1 0 0 C t 3 0 »IS4o«lTSB5*ft. ® b)X 

¥ * TpH * 4 K SB » ^SHiS* f-8fe»<t L 

Jt . «TUlL7t«iJI.*S a; i®U. ?K*(5^X5). 
> / - yv(2si«x2).T-b h >- (2«<X2) T IB 

mp. > 3 0 0 C(» 2 7 0 C Tffi3E ) = 
(a)g 4 - 6 7. 2° ( c = a 2 . a 1 NBC/ ) 
NUB ( 2 0 0UBZ ) 3 (3NDCZ) 1. 1 7 ( d . 5 H . J = 6 Hz ), 

4.22 (q . 1B ,J=6Bz), 4.94 (d , 1B .J = 5Hz). 

&96 (s , 1 H) 
IB (KBr ) 54 0 0. 1 72 0. 1 680. 1 5 3 5. 1 4 1 0. 

1 2 9 0. 1 1 2 5. 1 0 5 0 ot-' 
TLC ( Kieselgel 6 0 F254 ; puafrfrj.: — 

* : 7x*=7*=5 : 5 : as) B f =a2 9 



7c5K«-*f C9H1 1O5N5 • ^b 2 o : 

SSSffi N , 2 a4 4 I C , 4 5.9 0 : B . 4.9 1 * 
H m AS N . 2 7. 9 4 : C . 4 4.0 0 : B , 4.8 8 4 

#rfffl«A b * s s « « * a 



ft a a k * =f 




n 2 * 



# ® m ie a 



SSW6 3¥ 5 I3b 



i n * » 



same 3*-*?^ a* 4 4 5 s 3# 

a -t't/f'J y«)12J* 

3. «jE* + S* 

ft Jf 9 *«*1W 1 9 # 1 2 * 

B it 8 » * * ^ » 

4. ft S A 

(2 6 1 ) 2 0 2 2 
ft € (9173) S * * 

5. ?fEer^^B# (SJ5) 



Si <D 
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7. » JE <D & 

1) #ttSf*coasat»ite'7)i:«o«iEL.ii-. 

2) *2K^9ffw ri-RKT***-] 4 res) 

- « St 7 A- * A- j tlElft. 

3) n n at l 3ff» r?^--^j (D » c r 7 i^ 

A- t F5/-/J i U A l i t. 

4) *3KSf2frfc.ttfT*fc*3i7wra-ft 
arn-* a-j 4 rcs)-ji*7*-tJi.j * * * 

»3E U * t . 

5) |S!K*ff<7> r a j 4 rcs)j t«tit. 

6) S!5STi'*>I4fTOrhij7tf*'Jtrh 

!) r * h * •> j tmi/tt. 

7) » 9 X* 1 ff, *9ff**tf*llfT<» TL- 

ft Rt r * * a- j 4 r(s)-ft«7A-*Aj t « 

SJIELt t. 

8) StlOX*tllff<r> r 2 - x y - j fclMBtb* 

r . 

9) at ilk at lOff 8 £ * lift n r l - ft a r a- 



* a- j 4 r(S)-ft»7A-*A-j £ £ * M IE I 



16) RKTi^»4lfn rT-o^z-^j 4 r/ 
10) *12X* 1 -2ffW TL -ftS*rA*AliL 17) St25KStllfrO fa -ft»j 4 r(s)-ft»j 



j 4 f(S)- ft SI 7 * A- 14 CS)- A St 
O J t 1 I L i t . 

11) [3]X3t3?Tfe-£C/St8ffOl-L-ftKxf-Aj 

4 r (s)- ft» x f- a j iS-iiELit. 

12) at20Xat 1 ft <n r £ - as* x f- a- j * r (s) 
-ft»if *j tSEtlt. 

13) s?2iH±a<7>*ss;*, * en) ««t« 

9 fit 3E U * 1". 



CO j 

14) R XT * <b 3t 8 ft « l"L - ft» x f- A- j4 T(S) 
- JlixtA-J Ull/tt. 

15) *22XT*» * 6 ff« fKJ * Tft<j i 
IILit. 



lit. 

18) 3t26Stifr« rc - ?i s» r * t a- j 4 res) 
- ft » 7 a- + a- j illLit. 

19) S27H» 3 a i <o«a* 

>v 



20) * 2 3 is 4 ff « ra - ft si if- a- j t r(s) 

- ft » x f- A- J t IE L J t. 

21) St37K*9ff<0 r/o^y-A-j 4 r / o /< 

j - a- j t IE i/ i t. 



22) at 46X at 6 ff <T» 



Tho oh 



k niE L i * , 

23) 8?5QH&6fT« ffl - ft « x f * j fr r(s> 
- ft M x f- a, j ilELJti 

24) * 5 7 K* 1 fr» f •> > J Sr fSyn j till 
£ t . 

25) P)S51ff} 3 -.fct/Si5fT£> frvf-J * TAntij 
i#*iILit. 

26) 3S61K* 6 ft <» r MASSCM/e) : H4CM*)J * * 

PH R If S (8»S¥Sg^ * *-< 7 h *) : C,H,,0, : 
9 IS ffl 1 4 4.0 7 8 5 

Siaffl 1 4 4. 0 7 4 9 J 

27) FlXT**>*6~5*Tfl r 3 . 3 . 5 7 A- t 

t K J * r 2 . 2 , 5 - h 'J / i- *• - 1 . 3 - •>* * * V 

Kj t « 3E U * t . 

28) SS62HT * * 3 ff *> r M A S S C H / e ) : 161 



1-221380 (20) 

r HRSfS : C,H, ,0, : g £ IB 1 6 0.0 7 3 5 

•I ait! 1 6 0.0 7 9 1 j 
29) »66KT*>f>SR2ffmr2,4,5-J<rr3,5,6-J 
ilEtt t. 

U ± 



2. # If IS St © K ffl 

liLv # b ft ft 2 - b ijf-A.^^i'^oi;*/ 
87*tJi'taxU(si - 2 - h 'j ? * * 

/ o - * i L , tfttSftLTISI - 2 - I- 

|J f a- * * -y / o ,f t - i L . i ft t 2 - 7 
') *iSffc^fti«lILT (is,2S)-i-(2 
- 7 "j * ) - 2 - h u r ^ * + -y - 1 - / b ^ 
/-*H, <: ft 4 8Ht L . R^TSp*^»L 

T2,5-v 7 7"^-*-y- 6 - t- V ^ A- * * y ~- ^ 

CiltSxlt 6 - I- !) f ^ I- - 2 

-xx - 1.4,5 - M*-*iL. t Ji. i 7 
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